Hostility has been associated with heightened proinflammatory activity. However, it is not known whether greater hostility contributes to greater inflammation by promoting higher Th1 activity, lower Th2 activity, or both. The present study examines the relation of hostility to mitogen-stimulated Th1 and Th2 cytokine production in vitro. Participants were 193 healthy men and women (mean age 37.3; 44% non-white). Hostility was assessed with a 20-item version of the Cook-Medley Hostility Scale (CMHS). PHA-stimulated interleukin (IL)-2, tumor necrosis factor (TNF)-a, and interferon (IFN)-c were used to measure Th1 activity; PHA-stimulated IL-4, IL-5, and IL-10 were used to measure Th2 activity. Greater hostility was related to greater production of two of the three Th1 cytokines, TNF-a and IFN-c. Hostility was not associated with any measure of Th2 cytokine production. Associations with Th1 cytokines were independent of age, sex, race, socioeconomic status, body mass index, depressive symptoms, and health-related behaviors, and were consistent across men and women. Associations were not explained by social network characteristics, social support, or personality traits closely associated with social behavior. Exploratory analyses substituting the CMHS cognitive, affective, and behavioral subscales for total hostility revealed that associations between hostility and Th1 cytokine production were primarily driven by the cognitive component of hostility (i.e., cynicism). Results suggest that a unique dimension of hostility, particularly the cynicism subcomponent, that is unrelated to social factors, may influence inflammation by promoting greater Th1 cytokine production. This effect on stimulated cytokine activity may have implications for a role of hostility in exacerbating immune-related disease.
Introduction
Hostility long has been recognized as an independent risk factor for morbidity and mortality from all causes and from coronary heart disease (CHD) in particular (Everson-Rose and Lewis, 2005; Miller et al., 1996) . Hostility is a multidimensional, trait-like personality characteristic comprised of cognitive (e.g., cynicism, hostile attributions), affective (e.g., anger, annoyance, resentment), and behavioral (e.g., aggression, antagonism, insult) components (Barefoot, 1992) . Several processes have been suggested as potential mediating pathways through which hostility might influence disease risk. Examples include poor health behaviors (EversonRose et al., 2006) , excessive cardiovascular activity in response to stress (Suls and Wan, 1993) , and dysregulated beta-adrenergic receptor function (Hughes et al., 2003) . While each presents a pathway by which psychological factors might be translated into physiologic effects, these processes in and of themselves may not be sufficient to link hostility with some pathologic outcomes. Elevated proinflammatory activity may constitute an additional down-stream step in the pathway linking hostility to CHD (Everson-Rose and Lewis, 2005; Miller et al., 2003; Suarez, 2003) . A clear association has been established between low-grade systemic inflammation and clinically manifest CHD, with the risk for future morbidity increasing with increasing concentrations of proinflammatory markers (Blake and Ridker, 2001; Ridker, 2003) . Also, recent evidence shows that circulating proinflammatory cytokine levels are greater at higher levels of hostility (Marsland et al., 2008; Ranjit et al., 2007) . Taken together, findings from these two literatures support a mediating role for inflammation in linking hostility and disease. However, the extant literature does not inform as to which components of the immune system hostility influences to promote a persistent proinflammatory state.
Immune-mediated inflammation is dependent upon the counter-regulatory activities of two subpopulations of helper T lymphocytes, Th1 and Th2. Whether T lymphocytes are categorized as belonging to one subpopulation or the other is determined by which cytokines are released subsequent to activation (Elenkov and Chrousos, 1999) . Th1 cytokines are those that express proinflammatory properties, whereas Th2 cytokines are those expressing anti-inflammatory properties. A disproportionate amount of either
